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DOCUMENT- IDENTIFIER: US 6489114 B2 

TITLE: Process for labeling a ribonucleic acid, and labeled RNA fragments which are 
obtained thereby 

Abstract Text (1) : 

A process is provided for labeling with signal amplification a ribonucleic acid 
(RNA) , comprising fragmenting the RNA to form RNA fragments, fixing a first ligand 
to a terminal phosphate located at least one of the 3 1 end and the 5 ' end of each 
of a plurality of the RNA fragments, the terminal phosphate having been released 
during the fragmentation, and binding a plurality of labeling agents to the first 
ligand on each of a plurality of the fragments. 

Brief Summary Text (16) : 

Second, the fragmentation can be chemical. For example, in the case of DNA 
sequences, the depurination or depyrimidination using alkylating agents generates 
abasic sites which are then fragmented in the presence of a base by a mechanism 
termed " .beta . -elimination" (T. Lindahl et al . , Rate of Chain breakage at apurinic 
sites in double- stranded deoxyribonucleic acid., Biochemistry, 11, p3618-3623, 
1972). The DNA's can be fragmented by oxidation, alkylation or free radical 
addition mechanisms, inter alia (M. Liuzzi et al . , Characterization and damage in 
gamma-irradiated and 0sO4-treated DNA using methoxyamine . , Int. J. Radiat . Biol., 
54, p709-722, 1988) . Metal cations, which are often combined with organic molecules 
used as chemical catalysts, for example imidazole, are used for fragmenting RNA's. 
(R. Breslow and R. Xu, Recognition and catalysis in nucleic acid chemistry, Proc . 
Natl. Acad. Sci. USA, 90, pl201-1207, 1993. J. Hovinen et al . Imidazole Tethered 
oligonucleotides: Synthesis and R cleaving activity, J. Org. Chem. , 60, p2205-2209, 
1995) . This fragmentation is preferably carried out in an alkaline medium and 
generates fragments having 3 ' -phosphate ends. Each of these documents is hereby 
incorporated by reference for all purposes. 

Brief Summary Text (21) : 

No process of fra gmenting before labeling with signal amplification has been 
described in the prior art. 

Brief Summary Text (48) : 

Chemical fragmentation of the RNA is carried out by metal cations which may or may 
not be combined with a chemical catalyst. 

Brief Summary Text (49) : 

In this case, the metal cations are Mg.sup.++, Mn.sup.++, Cu.sup.++, Co.sup.++ 
and/or Zn.sup.++ ions and the chemical catalyst comprises imidazole, a substituted 
analogue, for example N-methylimidazole , or any chemical molecule which has an 
affinity for the RNA and which carries an imidazole ring or a substituted analogue. 



1. A process for labeling with signal amplification a ribonucleic acid (RNA) , 
compr i s ing : f ragment ing the RNA to form RNA fragments, fixing a first ligand to a 
terminal phosphate located at least one of the 3' end and the 5' end of each of a 
plurality of said RNA fragments, said terminal phosphate having been released 
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during the fragmentation, and binding a plurality of labeling agents to said first 
ligand on each of a plurality of said fragments. 

17. A process according to claim 15, wherein the fragmenting is carried out 
chemically with metal cations optionally combined with a chemical catalyst. 

18. A process according to claim 1, wherein the fragmenting is carried out with 
metal cations selected from the group consisting of Mg.sup.++, Mn.sup.++, 
Cu.sup.++, Co.sup.++ and Zn.sup.++ ions, and a chemical catalyst comprised of 
imidazole, a substituted imidazole analogue, or any chemical molecule which has an 
affinity for the RNA and which carries an imidazole nucleus or a substituted 
imidazole analogue. 
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